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INT~ RXCTION
Location and Background
The Savanna Army Depot (SAD) is located in southwestern Jo Daviess and
extreme northwestern Carroll counties, Illinois (Fig. 1). The 13,062-acre
(5,327-hectare) SAD contains approximately 7,000 acres (2,800 ha) of sand
prairie and sand savanna/forest and 5,500 acres (2,200 ha) of Mississippi
River backwater lakes and islands. The sand prairie-savanna portion is
the largest example of this community type remaining in the State. It is
because of the large size of this sand prairie that the SAD hosts large
populations of several, increasingly rare species of grassland birds.
On 1-2 June 1990, personnel with the Illinois Department of Conservation
(now the Illinois Department of Natural Resources, IDNR) conducted a
preliminary study of the abundance of birds in the upland portion of the
SAD. This survey recorded the numbers of bird species observed visually
or audibly at 114 sample points established throughout the uplands; as a
result, a total of 59 species of birds were identified. This preliminary
survey in 1990 discovered an abundance of grassland birds that have shown
dramatic declines in the Midwest to be present at SAD. These initial
findings precipitated this study and the need for long-term monitoring of
the grassland birds found here. This ongoing study is a portion of the
biodiversity survey of the SAD, being partially funded by the U.S.
Department of Defense's Legacy Program for the Army.
The objectives of the present study were:
* to identify the representative birds species, particularly
Federally or Illinois endangered and threatened species, found in
the uplands,
* note habitat associations of bird species identified, and
* provide recommendations for grassland bird management.
Natural Features
The upland portion of the SAD lies at the southern edge of the "driftless"
area, within the Mississippi River Section of the Illinois and Mississippi
River Sand Areas Natural Division, Figure 2 (Schwegman et al. 1973). This
natural division is characterized by scrub oak forest and dry sand prairie
with several plant species found here being more typical of the short-
grass prairies to the west of Illinois (Schwegman et al. 1973). The SAD
uplands occupy a 12-mile (20-ka) long sand deposit along the east bank of
the Mississippi River. The lowlands lie within the Upper Mississippi
River Bottomlands Natural Division. The entire SAD complex was identified
as a State-wide significant natural area by the Illinois Natural Areas
Inventory (INAI #965) during the mid-1970's (White 1978).
The sand prairie and its vegetation at the SAD were studied and described
by Pepoon (1909) and Gleason (1910). In 1991-92, the prairie vegetation
at the SAD again was sampled and described by Bowles (1993). Presently,
the uplands support extensive sand prairie, with sand savanna in the
northern portion of the site. Common grass species include little
bluestem (Schizachyrium scoparium) and June grass (Koeleria macrantha),
while black oak (Quercus velutina) is the dominant sand savanna tree
(Bowles 1993). Scattered throughout the sand prairie are introduced (non-
native) trees such as black locust (Robinia pseudoacacia).
Endangered and Threatened Species
The SAD provides habitat for at least 32 Illinois endangered or threatened
plant and animal species, including one Federally threatened and two
Federal candidate species (Bowles and Jones 1991, Natural Heritage
Database). Among the bird species,'the upland portion of the SAD provides
habitat for the upland sandpiper (Bartramia longicauda), loggerhead shrike
(Lanius ludovicianus), northern harrier (Circus cyaneus), long-eared owl
(Asio otus), short-eared owl (Asio flammeus), veery (Catharus fuscescens),
Cooper's hawk (Accipiter cooperii), and American bittern (Botaurus
lentiginosus).
The avian surveys were conducted between approximately 0530-1000 hours
(CDT) on 19 May, 14 and 29 June 1994 and 13 June 1995. The surveys were
conducted on non-rain, low wind (less than 12 mph (19 km/hr)) days.
Several visits were made to SAD, particularly Prim's Pond, during other
times of the year to note bird species present during migration.
Incidental observations and reports of endangered and threatened species
were also noted.
Two survey routes were established throughout the upland portion of the
SAD. A total of 55 and 50 survey points were established along these
routes to include representative habitats in 1994 and 1995, respectively.
During the 1995 survey, three survey points (F7-F9), which were in
forested upland, and one survey point (F10), which was less accessible,
were not surveyed. In addition, one point (C2) was inadvertently missed
during the 1995 survey. As a result, the North Group (Fig. 3) contained
29 points in 1994 and 24 survey points in 1995, while the South Group
(Fig. 4) contained 26 survey points in each year. Distances between
adjacent survey points ranged from approximately 1575-1970 ft (480-600 a).
To avoid multiple sampling of individual birds, only birds heard and/or
seen within a maximum radius equal to approximately one-half the distance
to adjacent survey points were counted. All bird species observed
visually or audibly were recorded. Each point was surveyed for five
minutes with a 3-minute subset; however, results from only the 5-minute
survey are included in this report. Results were recorded on a
standardized data form (Appendix 1). Bird species data were analyzed in
three groups following those listed by Herkert et al. (1993), ie. species
characteristic of prairie, other grassland species, and non-grassland
species. Unless otherwise noted, endangered, threatened, or uncommon bird
species seen outside the 5-minute count period or while enroute between
survey points were noted but not included in the totals.
In 1994, land use practices and habitat type were noted for each censused
tract. The dominant vegetation and average height were also recorded for
a representative sample of the sand prairie tracts in Areas A, B, C, E,
and G. In 1995, vegetation data were recorded for some additional survey
points, particularly points in Area F where upland sandpipers were
observed. Vegetation height was put into 25-centimeter size classes, e.g.
0-25 cm, 26-50 cm, 51-75 cm, etc. Woody cover was estimated and placed
into classes from 0-9 based on criteria provided in Appendix 1.
Vegetation sampling and woody cover data were recorded on the back of the
data form (Appendix 1).
Survey participants included personnel from the IDNR, including Ed
Anderson, Celine D'Onofrio, Terry Esker, Dan Holm, Jean Karnes, Anne
Mankowski, Randy Nyboer, and Scott Simpson. Also participating in the
surveys were Jim Herkert and Sue Lauzon of the Illinois Endangered Species
Protection Board, Brian Anderson of the Illinois Nature Preserves
Commission, and John Ebinger of Eastern Illinois University. Michelle
Simone, IINR Natural Heritage Graduate Student Resident, assisted with
data entry and report preparation.
3
RESULTS
General
A total of 91 bird species were observed during the survey periods in 1994
and 1995 in the approximate 6,128 acres (2,480 ha) of upland at the SAD
that were censused (Table 1). Ten additional species not recorded during
the survey periods were observed or reported at other times during 1994-95
bringing the total number of bird species utilizing the uplands at SAD in
these two years to 101 (Table 2).
Totals of 85 and 61 species were observed during the survey periods in
1994 and 1995, respectively (Table 1). Two species were observed only
while enroute between survey points, and one species was recorded at one
survey point after the 5-minute count period. NOTE: when examining and
interpreting the data presented in Tables 1 and 5, it is important to note
that surveys were conducted on three dates in 1994 but on only one date in
1995. Therefore, the numbers of birds indicated for 1994 are the totals
of three survey dates, while the numbers of birds indicated for 1995 are
from one survey date.
Twenty three grassland and 68 non-grassland bird species were observed
during the surveys in 1994-95 (Table 1). Of the grassland birds, two
prairie species, the grasshopper sparrow (Ammodramus savannarum) and
western meadowlark (Sturnella neglecta) were the most common species
observed. Field sparrows (Spizella arborea), mourning dove (Zenaida
macroura), eastern meadowlarks (Sturnella mamna), and lark sparrows
(Chondestes gramnacus) were the next most common grassland bird species
observed. Of special note is the overall abundance of the characteristic
prairie species in the upland portion of the SAD. For example, the
grasshopper sparrow, western meadowlark, and eastern meadowlark were among
the ten most abundant species, and the grasshopper sparrow was the most
common species encountered during the surveys.
All of the grassland species observed (Table 1), except Northern Harrier,
have been confirmed nesting at the SAD and most of the other upland birds
observed during the surveys also probably nest at the SAD. However, some
of the birds seen during the 1994 census were obvious migrants,
particularly a few of the warblers.
The presence of 68 non-grassland bird species in the uplands is
significant since this category of birds includes some species, such as
European starling (Sturnis vulgaris), American crow (Corvus
brachyrhynchos), common grackle (Quisicalus quiscula), blue jay
(Cyanocitta cristata), and house wren (Troalodvtes aedon), which are
potential nest predators, nest parasites, and competitors particularly of
forest birds but also of grassland birds. No doubt, the impact of such
species on the bird fauna of the SAD is significant since these are also
some of the more common bird species on the uplands. For example, the
European starling was the second most abundant species reported in 1994-95
(Table 1). Cavity nesting species at the SAD such as the eastern bluebird
(Sialis sialis) may be especially impacted by some of these species.
A total of 45 bird species were observed at survey point A4 which was
located at a designated wildlife viewing area overlooking Prim's Pond, a
shallow, spring-fed pond (Table 3, Fig. 3). The pond attracts migrating
waterfowl and other wetland bird species. Species which were observed at
this point during migration counts but not during the survey period
included pied-billed grebe (Podilymbus podiceps), northern shoveler (Anas
clypeata), common merganser (Mergus merganser), greater yellowlegs (Trinta
melanoleuca), lesser yellowlegs (Trinia flavipes), solitary sandpiper
(Tringa solitaria), semipalmated sandpiper (Calidris pusilla), and least
sandpiper (Calidris minutilla).
A total of 40 species of birds were observed in or near forested habitat
at Survey Points F7-F9 in 1994 (Table 4). Obvious migrants observed at
these points included the Tennessee warbler (Vermivora peregrina) and
yellow-rumped warbler (Dendroica coronata).
It was not possible to determine grazing effects on bird species abundance
since only seven survey points (E5, F7-9, F12, G1, and HI) were located in
ungrazed or partially grazed habitats (Table 5). Of these points, F7-9,
were in the more forested north end of SAD and were not included in the
1995 survey. Also, data were collected from survey points with relatively
large boundaries which included grazed habitat at survey points ES, F12,
and Gl.
Endangered and Threatened Species
Among the 101 species of birds documented at the SAD during 1994-95 (Table
2) were 11 species listed as endangered and threatened in Illinois. Six
of these species, loggerhead shrike, northern harrier, American bittern,
pied-billed grebe, long-eared owl, and short-eared owl, had not been
reported previously from the SAD and were not observed during the June
1990 upland bird survey.
A total of 17 upland sandpipers, an Illinois endangered species, were
recorded at survey points in Areas A, B, C, E, and F during the three 1994
surveys (Table 1). In the 1995 survey, three upland sandpipers were
recorded in areas A, E, and F. In 1994, an additional eight upland
sandpipers were observed enroute between survey points in Area C. Upland
sandpipers were observed at survey points A2, A3, AS, A9, A10, Bl, B3, C1,
Fl, F2, and F3 (Fig. 5) and E3 and E4 (Fig. 6). All but three upland
sandpipers were observed in the North Group (ie. Areas A. B, C, and F)
during 1994-1995.
Upland sandpipers were primarily noted in grazed, sand prairie and
bluegrass pasture habitats with live vegetation heights varying from 10-60
cm (Table 5); most upland sandpipers were observed in areas having
vegetation heights in the 10-30 centimeter range. Kentucky bluegrass (Poa
pratensis) and little bluestem were the dominant grasses in most of the
areas having upland sandpipers. Woody cover varied from 0-6 in areas
having upland sandpipers, with most being found in areas ranging from 0-3
woody cover.
Totals of 13 and 4 loggerhead shrikes were observed in Area E during 1994
and 1995, respectively (Table 1). Loggerhead shrikes were observed at
survey points El, E2, E3, ES, E6, E8, E9, E12, and E13 (Fig. 6). In 1994,
loggerhead shrike nests were found occupying red cedar (Juniperus
virginiana) trees near sample points E3 and E12; a probable nest was found
in a black locust near sample point E2. The loggerhead shrike is listed
as an Illinois threatened species due to its low numbers and loss of
suitable habitat across its range. The species is under review by the
Federal government for possible listing as a threatened species (Fraser &
Luukkonen 1986).
Loggerhead shrikes were primarily noted in grazed, sand prairie habitats
with live vegetation heights varying from 0-40 cm (Table 5). Most shrikes
were found in areas having vegetation heights in the 30-40 cm range.
Woody cover in these areas ranged from 0-4.
In 1995, one adult male Northern Harrier was observed just after the 5-
minute count period at survey point G1 (Fig. 7) and was included in the
results reported in Table 1. As noted above, this Illinois endangered
bird had not been reported previously at the SAD.
Two great egrets (Casmerodius albus), an Illinois threatened species, were
observed in 1994, one at Prim's Pond at survey point A4 and the other
flying over survey point A6. This species no longer nests at the SAD,
however a few nested in a rookery composed primarily of great blue herons
(Ardea herodias) in the bottomland forest at SAD as recently as 1987. The
heron rookery was occupied through the 1990 nesting season. Great egrets
which presently utilize the SAD for foraging probably originate from the
large rookeries along the Mississippi River at Catfish Island,
approximately 21.9 miles (35 km) to the north, or Keller's Island,
approximately 13.8 miles (22 km) to the south (Natural Heritage Database).
One American bittern, an Illinois endangered species, was observed at
survey point F9 in 1994 (Table 1, Fig. 5). Survey point F9 contains wet
meadow habitat adjacent to a small stream which provides limited habitat
for this species.
One Cooper's hawk was observed at survey point E5 in 1995. This Illinois
endangered bird also was observed during the June 1990 survey at the north
end of the SAD near the sand forest which provides suitable, but limited,
nesting habitat in the uplands. Bottomland forests at SAD provide
considerable nesting habitat for the species. In 1984, a Cooper's hawk
nest was found immediately adjacent to the south end of the SAD in forest
habitat along the Apple River (Natural Heritage Database).
One double-crested cormorant (Phalacrocorax auritus) was observed flying
over survey point E13 in 1995. In 1994, a cormorant was observed flying
over survey point E3 but was not included in the count. This species is
not known to nest at the SAD, and like the great egret, it utilizes
backwaters of the Mississippi River at the SAD for foraging.
In 1994, two pied-billed grebes, an Illinois endangered species, were
observed during migration on 9 September at survey point A4 (Fig. 7).
This species also was observed during a visit to the SAD on 31 May 1995.
On that date, two pied-billed grebes were observed in the Mississippi
River backwaters just north of the Lock and Dam 12 access road.
In February 1995, a group of five to seven long-eared owls (Fig. 7) were
observed roosting in cedar trees at the south end of SAD (Natural Heritage
Database). The species probably does not nest at SAD since it prefers
coniferous or coniferous-deciduous forests for nesting in Illinois
(Herkert 1992).
A short-eared owl was removed from a barbed wire fence at the Cold Spring
Farm located less than 0.5 mile (0.8 ki) northeast of the SAD in November
1992 (Natural Heritage Database). During winter 1994, what probably was a
short-eared owl was observed foraging over grasslands at SAD by Depot
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personnel who described the characteristic irregular flopping flight of
this species (B. Speaker, personal communication). The species is not
known to nest at SAD.
DISCUSSICN
General
During the 1-2 June 1990 bird survey, a total of 59 species of birds were
identified in the upland portion of the SAD (IDNR, unpublished data); this
is comparable to the totals of 64 and 61 species observed during the 14
June 1994 and 13 June 1995 surveys, respectively. However, since the 1990
survey was conducted 11-13 days earlier than these survey dates, a direct
comparison cannot be made.
Sixteen grassland and 23 non-grassland bird species were recorded in 1990
compared to the 23 grassland and 68 non-grassland species observed during
the 1994-95 survey periods. Differences in numbers of species between the
survey periods appears to be due to the earlier survey date in 1994 which
recorded numerous migrants and the combined survey efforts of 1994 and
1995.
The same characteristic prairie bird species were observed during the 1990
and 1994-95 surveys with the exception of the northern harrier which was
observed only in 1995. Similar abundances of prairie bird species also
were noted during these surveys. For example, Bowles (1993) noted that
characteristic prairie species occurred at 95% of the survey points and
included the three most abundant birds in 1990. Western meadowlarks and
grasshopper sparrows each occurred at over 80% frequency in 1990 (Bowles
1993).
The presence of buildings and introduced trees scattered throughout the
uplands has a significant impact on the bird fauna of the SAD, since
several of the more common bird species on the upland portions of this
area are associated with these features (e.g., European starling, American
crow, common grackle, blue jay and house wren). These buildings and
introduced trees are'a management concern because they provide habitat for
a variety of potential nest predators and nest parasites. Several
Midwestern studies have shown that grassland birds nesting in proximity to
woody vegetation suffer significantly higher rates of nest predation and
nest parasitism than birds nesting far from woody vegetation (e.g.,
Johnson and Temple 1990, Burger et al. 1994, With 1994). Since buildings
also frequently attract many of these same potential nest predators, a
similar reduction in nesting success may be occurring for grassland birds
nesting in proximity to these buildings as well.
Endangered and Threatened Species
Some grassland species found at the SAD such as upland sandpiper,
loggerhead shrike, long-eared and short-eared owls, and northern harrier
have been driven to precariously low population levels in Illinois and, as
noted, are listed as State endangered or threatened species (Herkert
1992).
Upland sandpipers prefer short grass prairies or grasslands, and
landscapes with an open vista (Herkert 1991, White 1983). They are
frequently most abundant on grasslands that have been disturbed by grazing
or mowing (e.g., Buhnerkempe and Westemeier 1987, Glass 1991, Graber and
Graber 1963, Skinner et al. 1984). Additional management of grasslands at
SAD should benefit this species.
Loggerhead shrikes are relatively uncommon in northern Illinois but the
population is apparently stable and possibly increasing (Herkert,
unpublished data). The appearance of shrikes at the SAD in recent years
may be due to locally increasing p6pulations or to changing habitat
conditions at the Depot. Shrikes prefer grazed open grasslands with
scattered dense brushy areas (Fraser and Luukkonen 1986), however, areas
completely overgrown with woody vegetation are little used by shrikes just
as they are little used by other grassland species.
The northern harrier, a species which needs extensive grasslands for
foraging, was seen for the first time at the SAD in 1995. Nesting by
harriers is usually restricted to relatively large undisturbed grasslands
and marshes (Herkert 1992), and most nests in Illinois occur in grasslands
at least 148 acres (60 ha) in size. Northern harriers are generally
adversely affected by grazing and tend to avoid grasslands that are
moderately to heavily grazed or burned (IDNR, unpublished data; Kantrud
and Higgins 1992). Therefore an increase in the amount of ungrazed
grasslands at the SAD would likely benefit this species.
Pied-billed grebes presently are not known to nest in the uplands at SAD.
In Illinois, they are common migrants and uncommon summer residents
(Bohlen 1989). Grebes prefer fairly large (12 acres (5 ha)) well
vegetated lakes, ponds, sluggish streams, and marshes (Brown and Dinsmore
1986, Ehrlich et al. 1988). At SAD, Prim's Pond, in its present
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condition, does not provide suitable nesting habitat for the species due
to a lack of well developed vegetation cover caused in part by the impacts
of grazing and wading by cattle. Proposed fencing of the area by the
Depot to restrict access by cattle may allow vegetation to develop and
make the pond suitable for nesting by grebes and other wetland species.
The long-eared owl is a very rare summer resident in Illinois (Herkert
1992). It is an uncommon winter resident in northern and central Illinois
(Bohlen 1989), where it is usually observed roosting gregariously in dense
pine plantations (Herkert 1992). SAD provides extensive winter foraging
areas but limited roosting sites for the species.
The short-eared owl is a rare summer resident and an uncommon migrant and
winter resident throughout Illinois (Bohlen 1989). The large blocks of
grasslands at SAD provide much suitable winter foraging and roosting
habitat and may provide suitable nesting habitat as well. The species
nests on the ground in open country including prairies, meadows, marshes,
savanna, and dunes (Herkert 1992). Nearly all of the recent nest records
for Illinois are from grassland areas at least 120 acres (50 ha) in size
(Herkert 1992). In Illinois, the short-eared owl may prefer wet prairie
habitats for nesting (Birkenholz 1975).
Migrant Bird Use
The SAD lies within a major mid-continental bird migration corridor which
follows the Mississippi River. While the efforts of this study
concentrated on documenting use of the SAD uplands by nesting/breeding
birds, utilization of these grasslands by migrant bird species should not
be overlooked. Due to the unique position of the SAD along the migration
corridor, these grasslands provide significant foraging, migration stop-
over resting and staging, and winter roosting habitat for a number of
migrant bird species, particularly raptors. Recent winter records of
long-eared and short-eared owls in and near SAD evidence such use;
however, additional study of winter bird use is needed to provide further
document at ion.
Conclusions
Few ecosystems have experienced the degree of loss and alteration that
native grasslands have (Samsin and Knopf 1994). The loss of grassland
habitat in Illinois has been even greater than the loss of forest habitat,
with much less than 1% of the state's original 21 million acres of prairie
habitat remaining (Schwegman 1983). Consequently, grassland birds in
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Illinois have drastically decreased in numbers (Herkert 1991) and are in
serious decline throughout the Midwest. Several of the region's fastest
declining bird species are associated with grassland habitats including
loggerhead shrike, grasshopper sparrow, and western meadowlark (Herkert
1995). The grasshopper sparrow, the region's second fastest declining
bird species, was the most abundant bird species recorded on the upland
portions of the SAD.
While loss of habitat is widely suspected to be a major factor behind
current population declines for several species of birds, the problem is
more than just the acreage of habitat available. Research now shows that
many species of forest and grassland birds require large blocks of
habitat, avoid habitat edges, or do not nest successfully near edges
(Herkert et al. 1993). Populations of these species generally do poorly
in areas where habitat is broken into small, isolated blocks, a process
called "habitat fragmentation". These species are often called "area-
sensitive" species. Among the grassland birds found during the breeding
season at the SAD, the upland sandpiper, northern harrier, and savannah
sparrow are considered highly sensitive to habitat fragmentation, ie. the
birds are least tolerant of habitat fragmentation (Herkert et al. 1993).
Eastern meadowlark, western meadowlark, and grasshopper sparrow are
considered moderately sensitive to habitat fragmentation.
As evidenced by this and previous studies, the upland portion of the SAD
provides significant foraging, roosting, and nesting habitat for large
populations of a number of these increasingly rare grassland species.
Wilds (1995) listed 20 grassland-associated nongame migratory bird species
of concern in the northcentral United States. This list was compiled from
the U.S. Fish and Wildlife Service list of Migratory Nongame Birds of
Management Concern in the United States, and included the American
bittern, upland sandpiper, northern harrier, loggerhead shrike,
grasshopper sparrow, vesper sparrow, savannah sparrow, lark sparrow, field
sparrow, dickcissel, eastern meadowlark, and western meadowlark. As
noted, several of these grassland bird species of concern are common in
the extensive sand prairie and other grassland habitats at the SAD.
The approximate 7,000 acres (2,800 ha) of sand prairie-savanna at SAD is
the largest remaining example of this community type in Illinois. Due to
the extant populations of area-sensitive grassland birds and this large
block of grassland habitat, the uplands at SAD fit the criteria for what
could be a Midwest upland bird reserve. In addition, preservation of the
native sand prairies and other mid-short grasslands at the SAD would
compliment the newly protected tallgrass prairie and grasslands at Midewin
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Tallgrass Prairie. Preservation and proper management of these two
distinct areas would significantly enhance the conservation of grassland
bird species in Illinois and the Midwest.
Management Recommendat ions
1) The upland portions of the SAD contain a regionally significant
grassland bird resource that should be protected and carefully managed.
The preservation and proper management of grassland areas,
especially those presently used by area-sensitive species, is the
most effective means of conserving nongame grassland birds (Herkert
et al. 1993). Upland areas of the SAD contain large populations of
several area-sensitive grassland bird species and should be
protected from conversion to other uses and other activities that
would fragment this area. Additionally, the open aspect of the
upland areas at the SAD should be maintained, managed, and where
appropriate enhanced by removing introduced trees and non-essential
or unusable buildings and other structures.
2) Management at the SAD should focus on providing structurally diverse
grassland habitat in order to more fully benefit grassland birds.
Grassland birds prefer a wide range of grass heights and densities
with some species preferring short-sparse vegetation and others
preferring taller, more dense vegetation. As a result grassland
managers are usually recommended to provide a mosaic of managed
grasslands, including grazed and ungrazed or burned and unburned
habitats (e.g., Skinner et al. 1984, Ryan 1986, Renken and Dinsmore
1987, Herkert et al. 1993, Herkert 1994). Currently most of the
upland portion of the SAD is subject to open grazing from 1 May
through 15 September. Grazing, if properly controlled, can be a
versatile technique for managing grassland areas for grassland birds
(Ryan 1990, Skinner et al. 1984). However, current grazing
pressures are too high and too uniform in most areas to the
detriment of the native sand prairie vegetation and some species of
grassland birds that utilize this area. Bowles (1993) and Bowles
and Jones (1995) provide excellent discussions on the long-term
grazing effects on sand prairie and grassland bird habitat at SAD.
The most desirable grazing regime would be to use a rotation system
by which only some sections are grazed and other areas are left
idle. However, some closely grazed areas should be provided in each
season (Skinner et al. 1984).
3) Management at the SAD should include the use of prescribed fire
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Implementation of a prescribed burning program, where feasible,
should enhance recovery of the native sand prairie vegetation by
promoting flowering and seed production and reducing thatch, non-
native species (e.g. Kentucky bluegrass), and undesirable woody
vegetation. The role and benefits of fire on native prairies in
Illinois and the use of prescribed fires to simulate natural
conditions has been documented by McClain (1986) and others.
Prescribed burning also would benefit grassland bird nest success.
Several studies have indicated that nest success for a variety of
ground nesting grassland birds is generally higher in recently
burned grasslands than it is in unburned grasslands (e.g., Kirsch
and Kruse 1972, Fritzell 1975, Johnson and Temple 1986, 1990).
Prescribed burns should be performed on a rotational basis.
Prescribed burns of prairies over 100 acres (40 ha) in size should
be conducted in a rotation of 20-30% of the area annually since some
species of grassland birds prefer recently burned areas whereas
others prefer unburned areas (Herkert 1991, Zimmerman 1988).
Prescribed burns should be conducted in early spring (March to early
April) or late fall (October and November) (Herkert et al. 1993).
Further, where existing grassland habitats border adjacent forested
tracts, the prescribed burns should be allowed to burn slowly
through the adjacent forest edge into the woods (Herkert et al.
1993). This will create a more natural open or 'feathered' edge
between the grassland and forest rather than a sharp, contrasting
wall of woody vegetation. Research indicates that sharply
contrasting edges have higher nest predation rates than 'feathered'
edges (Ratti and Reese 1988).
4) Management at the SAD should also focus on reducing edge, and
eliminating and controlling woody encroachment.
Woody encroachment may be the most significant management problem
facing non-agricultural Midwestern grassland areas (Sample 1989).
Many grassland birds are negatively impacted by proximity to woody
edges or increases in woody vegetation. Several grassland birds
including eastern meadowlarks, grasshopper sparrows, Henslow's
sparrows and savannah sparrows tend to avoid grassland areas that
are being invaded by woody vegetation (e.g., Kahl et al. 1985,
Arnold and Higgins 1986, Peterson 1983, Zimmerman 1988). Woody
encroachment has also been implicated as a factor in local grassland
bird declines in studies in Iowa (Bernstein et al. 1990) and
Massachusetts (Melvin 1994). In addition to the tendency for many
grassland birds to avoid areas being invaded by woody vegetation,
proximity to woody vegetation has also been shown to significantly
13
influence grassland bird nest success. Grassland bird nests that
are located close to woody vegetation tend to experience higher
rates of nest predation than do nests that are located far from
woody vegetation (e.g., Johnson and Temple 1986, 1990, Burger et al.
1994, With 1994). Additionally, grassland bird nests that are
located close to woody vegetation have, in some studies, been shown
to experience higher rates of nest parasitism by brown-headed
cowbirds (Molothrus ater) than nests that are located far from woody
vegetation (Berger 1951, Best 1978, Johnson and Temple 1990). These
studies provide clear evidence that the presence of woody vegetation
hinders grassland bird nest success. Therefore managers are
recommended to try to keep total cover of woody vegetation to less
than 5% in areas being managed for grassland birds of open areas
(Sample and Mossman, in press).
5) Management of the grasslands at SAD should be developed and
implemented in an 'ecosystem' approach (i.e. manage the entire uplands as
a natural community of sand prairie-savanna).
The overall size of the grasslands at SAD provides this opportunity
to manage large blocks of habitat, e.g., 100s-1000s acres, thereby
approaching more natural or presettlement conditions. Such an
approach should assure that a heterogeneity of grass heights and
densities is present across the landscape of the uplands, thereby
increasing the likelihood that suitable habitat for various
grassland bird species is present.
6) Management at the SAD should include regular monitoring of grassland
bird populations.
Grassland bird populations at the SAD should be regularly monitored
to evaluate management prescriptions. Continued bird surveys would
provide needed information on the population status of grassland
birds, particularly Illinois endangered/threatened species, and
provide valuable insight into management practices needed to provide
habitat for the bird species.
14
ACKNOWLEDGEMENTS
We are grateful to the Savanna Army Depot particularly Arlen Dahlman
(Chief, Installation Support Division) and Bob Speaker for their
cooperation in this ongoing survey and for their interest in the natural
resources, particularly the Illinois endangered and threatened species.
We would like to thank the U.S. Department of Defense, Legacy Fund, which
provided partial funding for this study. Finally, we would like to thank
the U.S. Fish and Wildlife Service for their cooperation and coordination
of this project.
15
LITERATURE CITED
Arnold, T.W. and K.F. Higgins. 1986. Effects of shrub coverage on birds
on North Dakota mixed-grass prairies. Canadian Field Naturalist
100:10-14.
Berger, A.J. 1951. The cowbird and certain host species in Michigan.
Wilson Bulletin 63:26-34.
Bernstein, N.P., K.B. Baker and S.R. Wilmot. 1990. Changes in a prairie
bird population from 1940 to 1989. Journal of the Iowa Academy of
Science 97:115-120.
Best, L.B. 1978. Field sparrow reproductive success and nesting ecology.
Auk 95:9-22.
Birkenholz, D.E. 1975. The summer birds of Goose Lake Prairie Nature
Preserve, 1970-1973. Chicago Academy of Sciences Natural History
Miscellanea 193:1-11.
Bohlen, H.D. 1989. The birds of Illinois. Indiana University Press,
Bloomington, IN.
Bowles, M. 1993. Long-term grazing effects on sand prairie and grassland
bird habitat at the Savanna Army Depot: with recommendations for
management and recovery. The Morton Arboretum, Lisle, IL. 22pp. +
app.
and M. Jones. 1991. Report on the status of endangered and
threatened vascular plant species at the Savanna Army Depot, Carroll
County, IL. The Morton Arboretum, Lisle, IL.
and . 1995. Management and research needs for endangered and
threatened plants, sand prairie vegetation and habitat-restricted
animal species at the Savanna Army Depot. The Morton Arboretum,
Lisle, IL. 20pp. + app.
Brown, M. and J.J. Dinsmore. 1986. Implications of marsh size and
isolation for marsh bird management. Journal of Wildlife Management
50:392-397.
16
Burger, L.D., L.W. Burger, Jr., and J. Faaborg. 1994. Effects of prairie
fragmentation on predation on artificial nests. Journal of Wildlife
Management 58:249-254.
Buhnerkempe, J.E. and R.L. Westemeier. 1988. Breeding biology and
habitat of upland sandpipers on prairie-chicken sanctuaries in
Illinois. Transactions of the Illinois Academy of Sciences 81:153-
163.
Ehrlich, P.R., D.S. Dobkin, and D. Wheye. 1988. The birder's handbook:
a field guide to the natural history of North American birds. Simon
and Schuster Inc., New York, NY. 785pp.
Fraser, J.D. and D.R. Luukkonen. 1986. The loggerhead shrike, pp 933-
941 in R.L. DiSilvestro ed. Audubon Wildlife Report 1986. National
Audubon Society, N.Y., N.Y.
Fritzell, E.K. 1975. Effects of agricultural burning on nesting
waterfowl. Canadian Field Naturalist 89:21-27.
Glass, W.D. 1991. 1991 Grassland bird survey of the Joliet Army
Ammunition Plant, Will County. Illinois. Illinois Department of
Conservation, Chicago Heights, IL. 35pp.
Gleason, H.A. 1910. The vegetation of the inland sand deposits of
Illinois. Bulletin of the Illinois State Laboratory of Natural
History. Volume IX, Article III. Urbana, IL.
Graber, R.R. and J.W. Graber. 1963. A comparative study of bird
populations in Illinois, 1906-1909 and 1956-1958. Illinois Natural
History Bulletin 28:383-528.
Herkert, J.R. 1991. An ecological study of the breeding birds of
grassland habitats within Illinois. Ph.D. Thesis, University of
Illinois, Urbana, IL. 115pp.
Seditor. 1992. Endangered and Threatened Species of
Illinoiss Status and Distribution, Volume 2 - Animals. Illinois
Endangered Species Protection Board, Springfield, IL. 142pp.
. 1994. Breeding bird communities of Midwestern prairie fragments:
the effects of prescribed burning and habitat-area. Natural Areas
Journal 14.128-135.
17
_ . 1995. An analysis of Midwestern breeding bird population trends:
1966-1993. American Midland Naturalist 134:41-50.
, R.E. Szafoni, V.M. Kleen, and I.E. Schwegman. 1993. Habitat
establishment, enhancement and management for forest and grassland
birds in Illinois. Natural Heritage Technical Publ. #1. Illinois
Department of Conservation, Springfield, IL. 20pp.
Johnson, R.G. and S.A. Temple. 1990. Nest predation and brood parasitism
of tallgrass prairie birds. Journal of Wildlife Management 54:106-
111.
Kahl, R.B., T.S. Baskett, J.A. Ellis, and J.N. Burroughs. 1985.
Characteristics of summer habitats of selected nongame birds in
Missouri. University of Missouri-Columbia, College of Agriculture,
Agricultural Experiment Station, Research Bulletin 1056. 155pp.
Kanstrud, H.A. and K.F. Higgins. 1992. Nest and nest site
characteristics of some ground-nesting, non-passerine birds of
northern grasslands. Prairie Naturalist 24:67-84.
Kirsch, L.M. and A.D. Kruse. 1972. Prairie fires and wildlife.
Proceedings of the Tall Timbers Fire Ecology Conference 12:289-303.
McClain, W.E. 1986. Illinois prairie: past and future. A restoration
guide. Illinois Department of Conservation, Springfield, IL. 26pp.
Melvin, S.M. 1994. Military bases provide habitat for rare grassland
birds. Massachusetts Natural Heritage News 4(2):3.
Natural Heritage Database. Computer database at the Division of Natural
Heritage. Illinois Department of Natural Resources, Springfield, IL.
Pepoon, H.S. 1909. An ecological survey of the driftless area of
Illinois and Wisconsin. School of Science and Mathematics 9:441-
446, 522-527.
Peterson, A. 1983. Observations on habitat selection by Henslow's
sparrow in Broome County, New York. Kingbird 33:155-163.
Ratti, J.T. and K.P. Reese. 1988. Preliminary test of the ecological
trap hypothesis. Journal of Wildlife Management 52:484-491.
18
Renken, R.B. and J.J. Dinsmore. 1987. Nongame bird communities on
managed grasslands in North Dakota. Canadian Field Naturalist
101:551-557.
Ryan, M.R. 1986. Nongame management in grassland and agricultural
ecosystems. pp 117-136 in J.B. Hale, L.B. Best, and R.L. Clawson
eds. Management of Nongame Wildlife in the Midwest: A Developing
Art. The Wildlife Society. 171pp.
_ . 1990. A dynamic approach to the conservation and management
of the prairie ecosystem in the Midwest. pp 93-106 in J.M. Sweeney
ed. Management of dynamic ecosystems. North Central Section, The
Wildlife Society, West Lafayette, IN.
Sample, D.W. and R.M. Hoffman. 1989. Birds of dry-mesic and dry prairies
in Wisconsin. Passenger Pigeon 51:195-208.
Sample, D.W. and M.J. Mossman. In Press. Wisconsin grassland bird
management. Technical Bulletin, Wisconsin Department of Natural
Resources, Madison, WI.
Samsin, F.B. and F.L. Knopf. 1994. Prairie conservation in North
America. Bioscience 44:418-421.
Schwegman. I.E. 1983. Illinois prairie, then and now. Illinois Audubon
Bulletin 205:2-14.
, G.D. Fell, M. Hutchison, G. Paulson, W.M. Shepherd, and
J. White. 1973. Comprehensive plan for the Illinois Nature
Preserves System. Part 2: The natural divisions of Illinois.
Illinois Nature Preserves Commission. 32pp.
Skinner, R.M., T.S. Baskett, and M.D. Blenden. 1984. Bird habitat on
Missouri prairies. Terrestrial Series #14, Missouri Department of
Conservation, Jefferson City, MO. 42pp.
White, J. 1978. Illinois Natural Areas Inventory. Illinois Department
of Conservation. Springfield, IL.
White, R.P. 1983. Distribution and habitat preference of the upland
sandpiper Bartramia longicauda in Wisconsin. American Birds 37:
16-22.
19
Wilds, S.D. 1995. Conservation of grassland birds. Notice to all
refuges and wildlife and ecological services. U.S. Fish & Wildlife
Service, Fort Snelling, MN.
With, K.A. 1994. The hazards of nesting near shrubs for a grassland
bird, the McCown's Longspur. Condor 96:1009-1019.
Zimmerman, J.L. 1988. Breeding season habitat selection by the Henslow's
sparrow (Ammodramus henslowii) in Kansas. Wilson Bulletin 100:17-24.
20
Figure 1. Location of the Savanna Army Depot, Carroll and Jo Daviess
counties, Illinois.
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Figure 2. Natural Divisions of Illinois.
Wisconsin Driftless Division
7I Rock River Hill Country Division
a Freeport Section
b Oregon Section
3 |Northeastern Morainal Division
a Morainal Section
b Lake Michigan Dunes Section
c Chicago Lake Plain Section
d Winnebago Drift Section
4 | Grand Prairie Division
a Grand Prairie Section
b Springfield Section
c Western Section
d Green River Lowland Section
e Kankakee Sand Area Section
S5 Upper Mississippi River and Illinois
River Bottomlands Division
a Illinois River Section
b Mississippi River Section
6 Illinois River and Mississippi
River Sand Areas Division
a Illinois River Section
b Mississippi River Section
7 Western Forest-Prairie Division
a Galesburg Section
b Carlinville Section
S8 | Middle Mississippi Border Division
a Glaciated Section
b Driftless Section
Southern Till Plain Division
a Effingham Plain Section
b Mt Vernon Hill Country Sectioi
S Wabash Border Division
a Bottomlands Section
b Southern Uplands Section
c Vermilion River Section
1
S11 i Ozark Division
a Northern Section
b Central Section
c Southern Section
S12 Lower Mississippi River Bottomland!
a Northern Section
b Southern Section
Shawnee Hills Division
a Greater Shawnee Hills Section
b Lesser Shawnee Hills Section
SCoastal Plain Division
a Cretaceous Hills Section
b Bottomlands Section
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Locations of the upland avian survey points in the North
Group at the Savanna Army Depot.
23
Figure 3.
Figure 4 . Locations of the upland avian survey points in the South
Group at the Savanna Army Depot.
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Figure 5. Locations of upland sandpipers and American bittern in the
North Group of avian survey points at the Savanna Army Depot;
1994-1995.
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Figure 6. Locations of upland sandpipers and loggerhead shrikes in the
South Group of avian survey points at the Savanna Army Depot;
1994-1995.
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ocations of northern harrier, pied-billed grebes, and long-
ared owls in the South Group of avian survey points at the
avanna Army Depot; 1994-1995.
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Table 2. Complete list of bird species documented in the upland portion of
the Savanna Army Depot, Carroll and Jo Daviess counties, Illinois;
1994-1995.
Scientific Name
American Bittern'
American Crow
American Goldfinch
American Kestrel
American Redstart
American Robin
Baltimore Oriole
Bank Swallow
Barn Swallow
Barred Owl
Black-capped Chickadee
Blue Jay
Blue-winged Teal
Brown-headed Cowbird
Brown Thrasher
Canada Goose
Cedar Waxwing
Chimney Swift
Chipping Sparrow
Common Grackle
Common Merganser
Common Nighthawk
Common Yellowthroat
Cooper's Hawk'
Dickcissel
Double-crested Cormorant'
Downy Woodpecker
Eastern Bluebird
Eastern Kingbird
Eastern Meadowlark
Eastern Pewee
Eastern Phoebe
European Starling
Field Sparrow
Grasshopper Sparrow
Gray Catbird
Great Blue Heron
Great Crested Flycatcher
Great Egret'
Great Horned Owl
Greater Yellowlegs
Green-backed Heron
Green-winged Teal
Hairy Woodpecker
Botaurus lentiginosus
Corvus brachyrhynchos
Carduelis tristis
Falco sparverius
Setophaga ruticilla
Turdus migratorius
Icterus galbula
Riparia riparia
Hirundo rustica
Strix varia
Parus atricapillus
Cyanocitta cristata
Anas discors
Molothrus ater
Toxostoma rufum
Branta canadensis
Bombycilla cedrorum
Chaetura pelagica
Spizella passerina
Quiscalus quiscula
Mergus merganser
Chordeiles minor
Geothlypis trichas
Accipiter cooperii
Spiza americana
Phalacrocorax auritus
Picoides pubescens
Sialia sialis
Tyrannus tyrannus
Sturnella magna
Contopus virens
Sayornis phoebe
Sturnus vulgaris
Spizella pusilla
mmod~ramus savannarum
Dumetella carolinensis
Ardea herodias
Myiarchus crinitus
Casmerodius albus
Bubo virginianus
Tringa melanoleuca
Butorides striatus
Anas crecca
Picoides villosus
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Table 2. (continued)
Scientific Name
Horned Lark
House Finch
House Sparrow
House Wren
Indigo Bunting
Kentucky Warbler
Killdeer
Lark Sparrow
Least Sandpiper
Lesser Yellowlegs
Loggerhead Shrike'
Long-eared Owl'
Mallard
Mourning Dove
Northern Bobwhite
Northern Cardinal
Northern Flicker
Northern Harrier'
Northern Mockingbird
Northern sough-winged Swallow
Northern Shoveler
Orchard Oriole
Ovenbird
Pied-billed Grebe'
Pileated Woodpecker
Red-bellied Woodpecker
Red-eyed Vireo
Red-headed Woodpecker
Red-tailed Hawk
Red-winged Blackbird
Rock Dove
Rose-breasted Grosbeak
Ruby-throated Hummingbird
Rufous-sided Towhee
Savannah Sparrow
Scarlet Tananger
Semipalmated Sandpiper
Short-eared Owl'
Solitary Sandpiper
Song Sparrow
Swamp Sparrow
Tennessee Warbler
Tree Swallow
Tufted Titmouse
Turkey Vulture
Upland Sandpiper'
Vesper Sparrow
Eremophila alpestris
Carpodacus mexicanus
Passer domesticus
Troglodytes aedon
Passerina cyanea
Oporornis formosus
Charadrius vociferus
Chondestes grammacus
Calidris minutilla
Tringa flavipes
Lanius ludovicianus
Asio otus
Anas platyrhynchos
Zenaida macroura
Colinus virginianus
Cardinalis cardinalis
Colaptes auratus
Circus cyaneus
Mimus polyglottos
Stelgidopteryx serripennis
Anas clypeata
Icterus spurius
Seiurus aurocapillus
Podilymbus podiceps
Dryocopus pileatus
Melanerpes carolinus
Vireo olivaceus
Melanerpes erythrocephalus
Buteo jamaicensis
Agelaius phoeniceus
Coluaba livia
Pheucticus ludovicianus
Archilochus colubris
Pipilo erythrophthalmus
Passerculus sandwichensis
Piranga olivacea
Calidris pusilla
Asio flammeus
Tringa solitaria
Melospiza melodia
Melospiza georgiana
Vermivora peregrina
Tachycineta bicolor
Parus bicolor
Cathartes aura
Bartramia longicauda
Pooecetes gramineus
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Table 2. (continued)
Comon Name Scientific lame
Warbling Vireo
Western Meadowlark
White-breasted Nuthatch
White-throated Sparrow
Wild Turkey
Wood Duck
Wood Thrush
Yellow-billed Cuckoo
Yellow-rumped Warbler
Yellow Warbler
Vireo gilvus
Sturnella neglecta
Sitta carolinensis
Zonotrichia albicollis
Meleagris gallopavo
Aix sponsa
Hylocichla mustelina
Coccyzus americanus
Dendroica coronata
Dendroica petechia
Nomenclature follows Bohlen (1989)
S- Illinois Endangered Species
T - Illinois Threatened Species
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Table 3. List of bird species observed at Survey Point A4 (Prim's Pond -
Wildlife Viewing Area), Savanna Army Depot; 20 April - 9 September
1994 and 13 June 1995.
Pied-billed GrebeT
Great Blue Heron
Great EgretT
Green-backed Heron
Canada Goose
Wood Duck
Green-winged Teal
Mallard
Blue-winged Teal
Northern Shoveler
Common Merganser
Turkey Vulture
Killdeer
Greater Yellowlegs
Lesser Yellowlegs
Solitary Sandpiper
Semipalmated Sandpiper
Least Sandpiper
Rock Dove
Mourning Dove
Chimney Swift
Red-headed Woodpecker
Red-bellied Woodpecker
Northern Flicker
Pileated Woodpecker
Eastern Kingbird
Tree Swallow
Barn Swallow
Blue Jay
House Wren
Eastern Bluebird
American Robin
Northern Mockingbird
Eastern Starling
Common Yellowthroat
Chipping Sparrow
Field Sparrow
Grasshopper Sparrow
Song Sparrow
Red-winged Blackbird
Eastern Meadowlark
Western Meadowlark
Common Grackle
Brown-headed Cowbird
Baltimore Oriole
T - Illinois threatened species.
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Table 4. List of bird species observed in or near forested upland habitat at
Survey Points F7-F9, Savanna Army Depot; 19 May and 14 and 29 June
1994.
American Bittern3
Wood Duck
Mallard
American Kestrel
Mourning Dove
Barred Owl
Red-headed Woodpecker
Red-bellied Woodpecker
Downy Woodpecker
Northern Flicker
Eastern Phoebe
Great Crested Flycatcher
Tree Swallow
Blue Jay
American Crow
Black-capped Chickadee
Tufted Titmouse
House Wren
Eastern Bluebird
Wood Thrush
American Robin
Gray Catbird
European Starling
Red-eyed Vireo
Tennessee Warbler
Yellow Warbler
Yellow-rumped Warbler
American Redstart
Ovenbird
Kentucky Warbler
Common Yellowthroat
Indigo Bunting
Song Sparrow
Swamp Sparrow
White-throated Sparrow
Red-winged Blackbird
Common Grackle
Brown-headed Cowbird
Northern Oriole
American Goldfinch
E
- Illinois endangered species.
39
1ii
NIt
v Ia l
toi
-e i
I s
ii
so qPM
A-a
3is
2l
ad I
IM
3Ii
l
IIia
"a~
ai LEsD
a ha
WIr a
C" ("
- E-
U C2
ca =ED EDS
i hi i
M .4w I ra
u'es£ED *G E
ii
hi
"1
I
W- 4
c*a
e, -
CE
hi Li-
§D|S|
me h i|Ds g'
rs ^a> s
ED »'.?
C" u'
s
a",
('1 -
UI'ssg M
D ED UI CE
h h
mo ED
IhI - .m
ED b~ WI
hi
I
4.
I
I
I'
'I
I5
ED ' -St i o4. 0 m '
WE* WN4
lai
Ji
I!
1V
gl
2 I
reB
--
a" a* i
- -a a 3 I
-e a a
.a it.--
II
4 -4
"
r4 -
-M -
4w--
--1 J
as
sas 4.
SSW
41 WON~
Wra B t I r
- ro
-ea
C64
bd c~J 8
-r -, a~
II I
- a
:3
Sasl l
i l l
3.W *. - r
.6 3---
" c-
go 5
64 U
§-st
sl 3 "
qpm 0- W04W-0
I ý -- - -
a i
"' C%4
r'4
40 M3 Iwo^
w 1-
LI
ED be a I
-~ ' ea abeJa .'4 b
rC
rb eIn... a
kb e b
- -I-iu
ae a' D
ar mU
4u o I?~4 44. coa
a s
Coa
t aw '4 ',
- a. m-
4ws("c
csdb
c ka m
r» <-
a. e a. Cu
a' be
a " s 'sa' "-4 -1 a
ad «>?»
643 ("a
I
wa
a m
bsCe
s' a's a
=I0' -4
.m EDsreB
we
I
"Mii
as
I!
I ij
"
-e
*sun%ASC.)
m co
CF 1 s so
b l)
adP"PX4 %1O C%
aE 44P
a..1I .
-~ (' be S
a'a -6
a~ t).
QI be ("4 a
V4
O 1
I I
4 sI0 0
4w 1
qr 1
Ch
a.
be
SIa
r- T
i
Ii
I14
II
~I
II
ii
ii
61
d
Ii
ai
i 1A 3LI 
I,
EI
" fl
LI
be
a.
LI~
- b
mWIo
'. 04
1.4
a af
CI '.3
i 4 .
*,Wl o
as 3.
UO . < C-eeL1 «S ar
I Cg4
Go -
o
ma tw
-2S WI §
'.3 S-3
IJI I
W-4 quo
WI-*
6WftU ·o-
*- W'3?»»
Nl 4SM
ado
- m"
0- 0V
CP
one
A
'3 I
ma W -
Q1 k
· b sd
-*es's ~Iii»|~~~L
.S' 'e
00 Lo· <» «
W"
beP -WIW
a. LI
I s -ma to
qs
W-0 W-0
Il
I
j3
PiIi-
-ii
--
J l
B i
4A
s iib
-F 4w
.Od -- S1f
a
elaeS-ssal s- Sc
Wi -
u'S
-4, 0(9
· n
r4, IC
I a
n 
t
1 |G
'1|
n I
-
-a'r B -C
r- s
a-
Am
5.1. 4, -gS3 a.. a.
.4.
- 4~'-
a ft4
in 0"
a
--
tw
a I
a aa a
- . .
-- s
Cho ago &
a I a
.. 4100
40-6 40-0
qpmo W=le
'a
"1t
I
i.
a
3|
ig l
- -WA
Si-
down%
W-1 4we~a
"|?Sr '- '- CO C
00' mrO
-9 a"-'.-
4m E4
up "
Few72 o dw
Oa'r
I§ "eeS.S
- bS I iX
C-,
o 1m e
be
W- Urlow- 000-H s-a
a"--: S
be Odle .0af
Ma m a"2<ws :9
-
- a"
CSI
I "
4%4 w
W"4
- da awl
-04Ifto rwO
40 C
ws ^
CI
«- *S uB be
M m I
a. §ew *,
O Oa _ e
0 Edk m
-64 WI ~
4W O
-o ber t'4
-l~ as d-
f I
4%4 -
m W-«
m
e_s' 1
s-a^
40 4w
'-4 CP
- a'0E'0
biI 4%3u
§4 a'
d no
so
go ~
c 4o
0
NIS1
.. t 3 0
I^GR
Ij tI1qqp
-r alu~l~
W0 q
W-4 "
4oe San
wU c.
cps 4u
2-§ I~ u6-. .L ~ID ·W 61rW
~e e
6 4
O
0I C61
Ir 61
m" &I
S .4I cs
so two
I I
so
gas am'
ft q
am t" WANWo . o
'~a
.11
III.
3ii
j di
- ~ -- -I W--w I  -
0us
We. a"-r
aI
Ai
1
ai
I I
I I
o I
r
cs
-I
S I!
Le W ab b
.,=0.-,I
4=)
- I
-u I
r
,=4 I
I
lo I
twaO·
'a
0I
I
4Ep<b
0 I
* a
a
0 C
sk
daC
4.)
.c. a as
a - .
o I
to
m I
t w
0 ib
Sa,, 
qp.
'a
a'.a
ii
i 4jii
o I
0 0be
so C14
E% 03c
be
a.u - a
co ffm 66=I 062
woo b
ad o "ap
a: at L)- .
O0 1
o I4w I
4m I
r
r
IM I
"I
I
ii
il
I!!B
d iif
4q 4
r- -4
4c-CFOOM *
.- 0
00i i
'd 0
hi IY IY0 i we
t4-4'e
C4 %-04
a0 .i-4-
%P " "w~~
t-*aroi
ais_
s O. .. -0 e
0 0 llftW S
40
%4 0
C m -4
I I^1
c4 p
0
-
0 '
4*4q-
laU W.
05I
0r C
0
-PI~
be~
C1 ,l's.
II
aI
00 4-
--
qW.-I qr-4
I VOW -- -- . -w ýW-
Appendix 1.
SAVANNA ARMY DEPOT BIRD SURVEY - DATA ORM
Survey Point: Observers:
Date: Time Start: Time End:
Note: If needed, list additional species on back; (check).
Number Observed
Species Observed 3-minutes 5-minutes Remarks: courtship, nest*, etc.
Western Meadowlark
Eastern Meadowlark
Grasshopper Sparrow
Field Sparrow
Lark Sparrow
Horned Lark
Dickcissel
Eastern Kingbird
Red-winged Blackbird
Brown Thrasher
No. Mockingbird
Mourning Dove
European Starling
* Nests observed - indicate nest location
density.
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on survey map, note vegetation type, height, and
SAVANNA ARMY DEPOT BIRD SURVEY - DATA FORK
Number Observed
Species Observed 3-ainute 5-minute Remarks: courtship, nest*, etc.
* Nests observed - indicate nest location on survey map, note vegetation type, height, and
density.
Additional notes/comments:
VEGETATION SAMPLING DATA
Survey Point: Observers
Date:
Habitat (circle one), degraded sand prairie, open sand dune, sand savanna, woods,
bluegrass pasture, pond, marsh, other ;
Grazed or Ungrazed (circle one).
Vegetation Type
Live 0-25 51-75
Vegetation Height (ca): Dead Bare Ground Cover (%): 26-50 76-100
0 1 2 3 4 5 6 7 8 9
Woody Cover
1 Subordinate, only one 2 Subordinate, two to 3 Intermediate, several
individual noted several plants of plants with minimal
inconsequential cover cover
4 Intermediate, common 5 Intermediate, common 6 Codominants, several
species with low to species with moderate species sharing
moderate cover cover dominance
7 Codominants, two or 8 Dominant, next lower 9 Dominant in essentially
possibly three species species cannot exceed pure stand, no other
sharing dominance SR6 species exceed SR2
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